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SEQUENCE LISTING 

<110> Garren, Hideki 
Ho, Peggy P. 
Steinman, Lawrence 

<120> Methods and Immune Modulatory Nucleic Acid Compositions for 
Preventing and Treating Disease 

<130> 0222 59-0 01 01 OUS 

<140> 10524643 
<141> 2005-02-10 



<150> US 60/428, 643 

<151> 2002-11-21 

<150> WO PCT/US03/37157 

<151> 2003-11-21 

<160> 298 

<170> Patentin version 3.3 

<210> 1 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 1 
gtggtt 



<210> 2 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 2 
atggtt 



<210> 3 

<211> 6 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 3 
gcggtt 



<210> 4 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 4 
acggtt 



<210> 5 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 5 
gtggct 



<210> 6 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 6 
atggct 



<210> 7 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 



<400> 7 
gcggct 



<210> 8 

<211> 6 

<212> DMA 

<213> Artificial Sequence 

<220> 

<22 3> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 8 
acggct 



<210> 9 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 9 
gtggt c 



<210> 10 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 10 
atggtc 



<210> 11 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 11 
gcggtc 



<210> 
<211> 
<212> 



12 

6 

DNA 



<213> Artificial Sequence 



<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 12 
acggt c 



<210> 13 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 13 
gtgctt 



<210> 14 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 14 
atgctt 



<210> 15 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 15 
gcgctt 



<210> 16 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 



<400> 16 
acgctt 



<210> 17 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 17 
gtgcct 



<210> 18 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 18 
atgcct 



<210> 19 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 19 
gcgcct 



<210> 20 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 



<400> 20 
acgcct 



<210> 21 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 21 
gtgct c 



<210> 22 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 22 
atgctc 



<210> 23 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS), immune modulatory 
nucleic acid, core hexamer 

<400> 23 
gcgct c 



<210> 24 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) , immune modulatory 
nucleic acid, core hexamer 

<400> 24 
acgct c 



<210> 25 

<211> 6 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 25 
ggggtt 



<210> 26 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 26 
agggtt 



<210> 27 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 27 
gaggtt 



<210> 28 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 28 
aaggtt 



<210> 29 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 



<400> 29 



ggggct 



6 



<210> 30 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 30 
agggct 



<210> 31 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 31 
gaggct 



<210> 32 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 32 
aaggct 



<210> 33 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 33 
ggggtc 



<210> 34 
<211> 6 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 34 
agggtc 



<210> 35 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 35 
gaggt c 



<210> 36 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 36 
aaggt c 



<210> 37 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 37 
gggctt 



<210> 38 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 



sequence (IMS), core hexamer 



<400> 38 
aggctt 



<210> 39 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 39 
gagctt 



<210> 40 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 40 
aagctt 



<210> 41 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 41 

gggcct 6 



<210> 42 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 



<400> 42 
aggcct 



6 



<210> 43 

<211> 6 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 43 
gagcct 



<210> 44 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 

<400> 44 
aagcct 



<210> 45 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 45 
gggct c 



<210> 46 

<211> 6 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS) , core hexamer 

<400> 46 
aggct c 



<210> 47 

<211> 6 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



synthetic immune inhibitory sequence (IIS) , immune modulatory 
sequence (IMS), core hexamer 



<400> 47 
gagct c 



<210> 48 

<211> 6 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune inhibitory sequence (IIS), immune modulatory 
sequence (IMS), core hexamer 

<400> 48 
aagct c 



<210> 49 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immunost imulat ory sequence (ISS), stimulatory 
CpG-ODN oligodeoxynucleot ide 

<400> 49 
aacgtt 



<210> 50 

<211> 6 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) 
<220> 

<221> misc_feature 

<222> (1) . . (6) 

<22 3> phosphorothioate backbone 

<400> 50 
aaggtt 



<210> 51 

<211> 14 

<212> PRT 

<213> Artificial Sequence 



<220> 
<223> 



dihydrolipoamide acetyl-transferase (E2) component of 
pyruvate dehydrogenase complex (PDC) , PDC-E2 peptide 
self -ant igen 



<400> 



51 



Gly Asp Leu Leu Ala Glu lie Glu Thr Asp Lys Ala Thr lie 



1 



5 



10 



<210> 52 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 

<400> 52 

tgactgtgaa ggttagagat ga 22 

<210> 53 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<223> synthetic immune modulatory sequence (IMS) oligonucleotide 

<220> 

<221> misc_feature 

<222> (13) . . (14) 

<223> nn is GpG or non-GpG dinucleotide 

<400> 53 

tgactgtgtg rrnnyyagag atga 2 4 

<210> 54 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 

<220> 

<221> misc_feature 

<222> (13) . . (14) 

<223> nn is GpG or non-GpG dinucleotide 



<220> 



<400> 



54 



tgactgtgtg rynnyyagag atga 



24 



<210> 55 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5* and 3* flanking sequences around core hexamer 

<220> 

<221> misc_feature 

<222> (1) . . (10) 

<223> n is any nucleotide 

<220> 

<221> misc_feature 

<222> (13) . . (14) 

<223> nn is GpG or non-GpG dinucleotide 

<220> 

<221> misc_feature 

<222> (17) . . (26) 

<223> n is any nucleotide 

<400> 55 

nnnnnnnnnn rynnyynnnn nnnnnn 2 6 



<210> 56 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5' and 3' flanking sequences around core hexamer 

<220> 

<221> misc_feature 

<222> (1) . . (10) 

<223> n is any nucleotide 

<220> 

<221> misc_feature 

<222> (13) . . (14) 

<223> nn is GpG or non-GpG dinucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (26) 

<223> n is any nucleotide 

<400> 56 

nnnnnnnnnn rrnnyynnnn nnnnnn 2 6 



<210> 



57 



<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5* and 3* flanking sequences around core hexamer 

<400> 57 

gggggggggg aaggttgggg gggggg 2 6 



<210> 58 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5' and 3' flanking sequences around core hexamer 

<400> 58 

gggggggggg atggttgggg gggggg 2 6 



<210> 59 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5' and 3' flanking sequences around core hexamer 

<400> 59 

gggggggggg acggttgggg gggggg 2 6 



<210> 60 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5* and 3* flanking sequences around core hexamer 

<400> 60 

gggggggggg aagcttgggg gggggg 2 6 



<210> 61 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5' and 3' flanking sequences around core hexamer 



<400> 



61 



gggggggggg atgcttgggg gggggg 



26 



<210> 62 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> synthetic immune modulatory sequence (IMS) oligonucleotide 
with 5* and 3* flanking sequences around core hexamer 

<400> 62 

gggggggggg acgcttgggg gggggg 2 6 



<210> 



63 



<211> 



26 



